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(57) Abstract T P.M.T. 

A colour scanner (10) scans an original (1 1) with a spot of light and image modulated light is passed to a beam split- 
ter (22, 29) for splitting the modulated light into component wavelength ranges. The component ranges are passed to re- 
spective detecting devices (12, 13, 14). To overcome defects in an original such as scratches or dust which cause light scat- 
tering, internally reflective containing and directing means (30, 19, 20, 21, 28) define the optical path to the beam splitter 
so that scattered light from the original is passed thereto. 
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IMPROVEMENTS IN AND RELATING TO COLOUR SCANNERS 


This invention concerns scanners of the kind 
where an original information bearing record such as a 
photographic negative or positive is scanned in a 
5 point to point manner by a spot of light and the spot 
of light is modulated by the information carried by 
the record. The modulated spot of light is passed 
to a photomultiplier or like photosensitive device and 
an electrical signal is generated which corresponds to 
10 the instantaneous information carried by the original 
at that point. Such an apparatus may form part of a 
telecine apparatus, a photographic printer, a facsimile 
transmitter or a document copier. 

One method of scanning in a point to point 
15 manner is to utilise a cathode ray tube and to provide 
a raster on the face thereof . The raster is imaged on 
the original information bearing record and the 
transmitted modulated light, if the original is trans- 
parent such as a photographic negative or positive, is 
20 detected. It is known, however, to utilise a point 
light source and appropriate optical components to 
obtain point to point scanning. 

In the case of a transparency, specularly . 
transmitted light causes few problems and a simple 
25 optical path, which may include beam splitters, to 
one or more photomultipliers or like photo^ 
responsive devices, can be used. 

One problem that arises in scanners is if ±He 
original is dirty or scratched, the 11 glut transmitted^", 
30 thereby, if a transparency, is scattered and a 

proportion is not normally received by the photo- 
multiplier or like photoresponsive device. The output 
signal of the photomultiplier indicates a high/density 
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* " content and density of the transparency, in the form 

of electrical signals at the outputs of three :photo- 
; multipliers 12, 13 and 14. 

The scanner comprises a cathode ray tube 15, 
5 the electrical circuits of which provide horizontal and 
vertical time bases to produce a raster on the -face 16 
thereof of relative dimensions at least corresponding 
to the dimensions of the transparency 11 to be scanned. 
An objective 17 images the raster onto the transparency 
10 11 located in a film gate 18. Light transmitted by the 
transparency is collected by optical path defining 
means comprising a first truncated pyramidal mirror 
box 30 surrounding the gate 18, and lenses 19 and 20.. 
direct the collected light onto the planar entrance 
15 face 40 of a transparent beam splitting cube 21- 

forming a further part of the optical path defining means 

The cube 21 comprises two equal right"' angled prisms 41 
and 42 of a relatively high refractive index material 
such as glass. The hypoteneusal surface of one of the 

20 prisms 41 or 42 has a dichroic mirror formed as an 

interference coating thereon of thickness such as to 
reflect red light incident thereon at approximately 45° 
and to transmit green and blue light incident- thereon 
at approximately • 45° • *The prisms 41 and 42 are cemented 

25 together with Canada balsam or a like adhesive with 

the Kypdteneusal surf aces in * contact along the line 22. 

' The cube 21 has a first planar fexit face 43 
parallel ' to the entrance face wherethrough -green -and 
blue light transmitted by the dichroic mirroi* exit 

30 the cube, and a second planar exit face Vf4 ait : right 

angles to the entrance face 40 wherethrough red 'light 
"reflected by the dichroic mirror exits the cubeV '-The 
second exit face is surrounded by a rectangular box 
mirror 31 having internal reflecting surfaces which 
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box mirror contains and directs light exiting the cube at 
the' face 44. A lens 23 followed by a truncated pyramidal 
mirror box 32 directs such light onto the photocathode 
24 of the photomultiplier T 12. • 
5 Abutting the first exit face 43 of the cube 

21 is a second similar cube 28 such that the first 
exit face 43 constitutes also an entrance face. for the 
cube 28. A similarly formed dichroic mirror 29, 
transmits green light, entering the cube 28 and 

10 impinging on the mirror 29 at approximately 45 °> to 
a first exit face 45 of the second cube 28 and a 
similar optical arrangement comprising a mirror box 
31b, a lens 23b and a truncated pyramidal box 32b 
collects light exiting the exit face 45 and directs 

15 it to the photocathode 24b of the photomultiplier 14. 

The. dichroic mirror 29 reflects blue, light, 
impinging thereon at approximately 45° $ to a second, 
exit face 46 whereat a corresponding optical 
arrangement comprising a. rectangular mirror box 31a, 
20 a lens 23a and a truncated pyramidal mirror box 32a 
collects and directs the reflected light to the 
photocathode 24a of the photomultiplier 13. 

The lenses 19 and 20 and 23 , 23a or ,23b 
serve, to image the aperture of the objective 17 . as a 
25. circle 25 (or as .a polygon if the aperture is formed 
as an iris. .diaphragm) (See Fig. 2) on the respective 
photocathode instead of imaging the transparency 11. 
The transparency is deliberately totally def ocussed 
on the photocathode. In this way, a constant area, 
30 the circle 25, of . fixed. location, . on .the photocathode 
is, illuminated irrespective of . the instantaneous 
.location.of . the spot of light on the transparency 11 
r - v and-any inequalities of response existing .on the 
. ^detecting surfaces, .the photo.cathodes 24, 24a and 24b, 
35 ; . are eliminated. 
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CLAIMS 

1. A colour scanner comprising a gate whereat 
a transparency to be scanned may be located, means 
for scanning the transparency in a point to point 

5 manner with a spot of light, a beam splitter located 
so as to receive light transmitted by the transparency, 
a photomultiplier or like photorespohsive device 
located proximate each exit of the beam splitter, and 
internally reflective optical path defining means 
10 between the gate and the exits of the beam splitter. 

2. A scanner as claimed in Claim 1 wherein the 
optical path defining means comprises mirror boxes 
between the gate and an entrance of the beam splitter, 

3. A scanner as claimed in Claim 1 wherein the 
15 beam splitter comprises a body of constant rectangular 

cross-section and of a highly transparent material 
having a plane entrance face to one end thereof, a 
dichroic mirror embedded in the body and extending 
thereacross at 45 degrees to the entrance face, a first 

20 plane exit face parallel to the entrance face where- 
through light transmitted by the dichroic mirror may 
exit the body and a second plane exit face at right 
angles to the entrance face and at 45 degrees to the 
plane of the dichroic mirror wherethrough light 

25 reflected by the dichroic mirror may exit the body, the 
remaining faces of the body forming part of the optical 
path defining means. 

4. A scanner as claimed in Claim 3 wherein the 
cross section of the beam splitter body in a plane 

30* at right angles to the planes of the entrance and exit 
faces is square. 

5. A scanner as claimed in Claim 3 or 4 having a 
second like beam splitter in abutting relationship by 
its entrance face to the first exit face of the beam 

35 splitter. 
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6. A scanner as claimed in Claim 3, A or 5 

wherein the beam splitter body is of a material of 
high refractive index such as glass. 
7- A scanner as claimed in Claim 1 including 

5 further light containing and directing means extending 
from each exit of the beam splitter to the detecting 
surface of the respective photomultiplier or like 
photoresponsive device. 




FIG. 4. 
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